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mmm 

[ff^l] TIB (a) (b) IC|H*©jKU31^1/^K. 

( a ) IB#J## : 1 tcaa«©S[3SBB^JS:^tf jKU X 9 K. 
(b) fg#[#-5§- : 2{C|B«©7^ ;iTO?>^§^W^g$:3- K^SjKU 

[|f^2] TIB (c) tfctt (d) JCgB*©3KU5t^ l/^K. 
( c ) |2^i## : 1 C3B*©tfc£SE#lrt* £ & § DNA £ x h U y V x > h &&#T 
t'A^f ^ij ^ J ? ^ Ktfeo t, TIB i ) ^itFi i) (CfB« 

(d) IB?[J#^ : 2}CfB^©7^ y^Se^JtCfeVNT If U<ttlfi©7^ 

am, #a> fc^tf/sju^aoi/fcys yBftf2#i*>e>fc»j, Ttan 

i) f^M : N-T-fe^^-D-T^yKtCf^MLT, D-7 * 7 D£ 0 
i i) H#Stt : N-7tf ;i/-D- b 'J ^ h 7 7 N-7tf ^/-D-7i-^7 
N-7tf^MU>, N-y-fe^;i/-D-n-f N-T-fe^;i/-D-^^-^- 
->tctfM9U N-7tf;K-hy7°h77>, N-Ti2^-;i/-L-7xn;i/T^-> 
, N-7tfM-/1'J>, X-T-tm-L-Uj */y. N-7tf;K-^ft-XC 

[ff#^3] ff^^l lcgB*(^*f*ifr©jtf U Fiesta- K 
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o 

15*? U*?- F<DM£k*m-t 3? * L/tf* K. 

[ff^l 2] ft^l ltc|B«©jJ<U5i^l/^'^KS:-^tf»*^l 

^««^^7^L<l±W^^8{ciH«©^KiKm^$:, TSB5S (I) 



O 




5] j£ (I) ICfcV^TRU R2£\ R-^fcttM&oTV^fcJ:^ 

> r;i*;im. TJitr-jim, rii^-jim. i/^nr;v^n, ru;m, % 
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Ri#>f :/ KU;i/g (N-rs/;i/-DL-h u ^h7r» , 

[0 0 0 1 ] 

7 7 S/ 9 - if ffi V % D-7 * y g&tf)§g5t#&{C wt -5 „ 
[0 0 0 2] 

fct&ix-y-v Kv-r Kii, d (r) m$m^'®ntm=.&^fiK l (s) ^icw^-fii 
ft^mmw&Mmfoz^frizLZA^ m^jis 
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^ttmifc £LX&f&?ZZiHZf£Z>0X\ Mm (D^mUM t^o&X 

imm^m-r a r^t^m^tircwi^^^mntLxn^-t^tLx^, 

[0 0 0 3] 

fr^&mzm^bftx&v^mmmmtitnK-m^* L-y^iit ^izu^ 
mzH^few.mftBmz&v£m.zt\x^z> 0 zoim. n-ts/^-dl-t^ ;mz 
l-t* jyi/ ; y~v\z&'o>xmikftMh, l-t $ ; mz^m-? zyt^.ftmmibfti 

*&£%icft^t-3L-7^ y 7S/^-^»»js*i, #^fb^e&ttfc*«we>^tc 
r £ & n - 7 -fe * ;i/ - 7 ^ j m & 7 ^ j m { c s £ -r * a & & % o ^ # a. e> ti r v > 

Z> a L-7^ y 7^^--e©tfiT' ; fe;N-7i/;i/-L-^;i/^ ^ >^{Cf^M-T-57 

^^-^f^j:7;^^^->©^^^CS5^LTV^-g»i:#x.?>tlTV^§ (Fruh,H.,Leis 
inger,T. :J. Gen. ,125, ppl (1981)) „ 
[0 0 0 4] 
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(D—DtLX. L-T^ J Ti/^—eZmfeitLfcA^XVTVfi-Zft^X. N- 

[0 0 0 5] 

&5V>li, 3©^^^{iM{CD-T^ 7 Ti/^-1f 5:fflV>T, ^ODN-T -fe^^-D 
3 ;Bft&fl&##jBU D-7^ 7^££j^lh£#&4L>2tl£*lTV^ (Sugie,M. 
and Suzuki, H. : Argric.Biol .Chem. ,44,ppl089(1980), Tsai,Y.C. ,Lin,C.S. ,Tsen 
g,T.H. , Lee, H. and Wang, Y.J. Enzyme Microb. Techno 1 . ,14,pp384(1992)) „ 

t z 5 t*d- h v ? h ? r y &m&mn* £ £ 5 j mo—? 

x$>z> a D-hV^hyyyit, N-y-t?-ji-i)L-hV7°hyTy<Dffi t y-t^Mtiz 

[0 0 0 6] 

D-7^;T^7-flt 1952^{Ckameda£#±^£#ftl / £S/o.- 
(Pseudomonas) sp.KT83tC#^"tS^i:*«*J«)T#^3tlfe (Kameda,Y. ,Toyour 
a,H. ,Kimura,Y.and Yasuda.Y. : Nature, 170, pp888 (1952)) 0 ^(D^^liD-M 

i/n— K^ 1 ^*^. (Pseudomonas) fl| 
Kubo.K. ,Ishikura,T.and Fukagawa,Y. : J.Antibiot. ,43, pp550 (1980) , 
Kubo,K. ,Ishikura,T.and Fukagawa,Y. :J.Antibiot. ,43,pp556(1980). 
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Kameda.Y. ,Hase,T. , Kanatomo,S.and Kita,Y. : Chem.Pharm.Bul 1 . ,26,pp2698( 
1978), 

Kubo.K. ,Ishikura,T.and Fukagawa.Y. : J.Antibiot., 43, pp543 (1980)) , 

X h h V^T-fe^. (Streptomyces) M 
Sugie.M.and Suzuki, H. : Argr ic.Biol .Chem. ,42 , ppl07 (1978), 
Sugie, M. and Suzuki, H. :Argric. Biol. Chem. ,44, ppl089(1980)) , 

7/l/#y 5?x*;* (Alcaligenes) JR 
Tsai,Y.C. , Tseng, CP. .Hsiao, K.M. and Chen,L.Y., Appl .Environ. Microbiol . ,5 
4, pp984(1988), 

Yang,Y.B. , Hsiao, K.M. ,Li ,H. ,Yano,Y. ,Tsugita,A.end Tsai ,Y.C. rBiosci .Biote 
ch. Biochem. ,56, ppl392(1992), 

Yang,Y.B., Lin, C. S. , Tseng, CP. , Wang, Y.J. and Tsai ,Y.C. : Appl .Environ. Mic 
robiol. ,57, pp2767(1991), 

Tsai.Y.C, Lin.C.S., Tseng, T.H. ,Lee,H. and Wang, Microb. Techno 1 . ,14,pp384( 
1992), 

Moriguchi.M.and Ideta,K.: Appl .Environ. Microbiol . , 54,pp2767(1988), 
Sakai,K. ,Imamura,K. ,Sonoda,Y. ,Kido,H.and Moriguchi ,M. : FEBS,289,pp44(199 
1), 

Sakai,K. ,0bata,T. ,Ideta,K.and Moriguchi, M. : J. Ferment. Bioeng. ,71,pp79(199 
1), 

Sakai.K., Oshima, K. and Moriguchi, M. : Appl .Environ. Microbiol . 57,pp2540( 
1991), 

Moriguchi, M. ,Sakai,K. ,Katsuno,Y. , Maki ,T. and Wakayama,M. Biosci .Biotech 
.Biochem. ,57, ppl 145(1993)) , 

Wakayama.M. ,Ashika,T. , Miyamoto, Y. , Yoshikawa.T. ,Sonoda,Y. , Sakai.K. 
end Moriguchi, M. : J. Biochem. 118 pp204 (1995)) , 

Moriguchi, M. , Sakai,K. , Miyamoto, Y. and Wakayama.M. : Biosci .Biotech. Bi 
ochem. ,57, ppll49(1993)) 
[0 0 0 7] 
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TsaiP>-$MoriguchiP>&, T^A'J^i*^ (Alcaligenes) M£.is=L- 
(Pseudomonas) Mtf>3fflSffi5fctf)D-y ^ J T %/*y -if GD'ffil? £ BJ? 2MC 

u $ bKBmzyrtwr^ jmmn^mBi^(Dmm^mhmzhx\^ a mo 

riguchie>«, &3S8fK;8:fr;*.5 JlfclC J: oT, 7;i/# U # (Alcaligenes 
) M^i>n.-K^^-X (Pseudomonas) B&5fc - f*£HfI<£D-7 ? 77^ 

^-if^fcJIV^LTV^ (Wakayama ,M. ,Katsuno,Y. ,Hayashi,S. , Miyamoto, Y. , 
Sakai,K.and Moriguchi, M. : Biosci .Biotech. Biochem. , 59,pp2115(1995)) „ 
[0 0 0 8] 

£<oiZ, Moriguchi i±>l$7)l3j U i/x.*X (Alcaligenes) Jg<£> » ti (DD-T ^ 

syi/^-vmamttm&JZ&feL. rti/frx- XT-uxrV-'eyj 1 ?* (Ba 

cillus stereothermophilus) ^A, 7* IC S^fe"* SL-T ^ J T V=y r £itfe 

ISiKttjWSV^fc ^fg'&LTV^ (Wakayama, M. ,Katsuno,Y. ,Hayashi,S. ,Miyamo 
to,Y. ,Sakai,K.and Moriguchi, M. :Biosci .Biotech. Biochem. ,59,pp2115(1995)) 

o 

[0 0 0 9] 

fflti&MVit, SugiePj (Sugie.M.and Suzuki ,H. rArgric. Biol .Chem. ,42, 
ppl07(1978), Sugie.M.and Suzuki ,H. .'Argric. Biol .Chem. ,44, ppl089(1980)) ifi 
X Y h T-T-feX (Streptomyces) MtCD-y ^ 7 7 -if &j|v>je LSRW L 

[0 0 10] 

tc*ffS*Stt*MB<, D-h y 7h7r>©i^cffl^3 - £&T£&v^ JBU:© 
J^&fTi**^ N-T-fe^;i/-DL-}> U ^h77>l:ili: LTD- h Vy°h7ry 

[0011] 

##§TO> N-r-fe^;i/-DL- hvyhyyy ZMMt LTD- h u :7 h 7 7 > 
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[0 0 12] 

•feX (Hypomyces) MfCjgt" N-7 -fe^;i/-D-T ^ </ ®E#> £D-7 

[0013] 
[0014] 

(13 TIB (a) £t=.it (b) fCfE*gtf);ft U Z ? U*7 K. 
( a ) BB^J## : 1 tCiB«©£3£BI#[&^tf3K U 51 * I/*-*- K. 
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(2) TIB (c) &f=.iZ (d) JCffi«©Ji<y l/*^ K. 
( c ) ffl#[## : i tcia*©£gffl#I;fr £ fcSDNAi: * h y > *; x > h fc&#T 
TVN-Y^U^-fXI-^^U^^b^^KT'feoT, TIB i ) fcitfii) £SB* 

*St, ^3c, »A> feJ:tK/*fett#jtIbfer^yifcK^J*^^»;, TSBi) 

i) : N-7tf ;i/-D-7^ ;i(C^LT, D-7 ^ 7 £ 5. 

i i) it#Mf : N-T t f ;i/-D- h 'J ^ h 7 7 N-7tf jl/-D-7i^jl/7 
N-7tfJl/-D-/t'J>, N-TiZ^b-D-n-Y S/>, N-7tf^/-D-^f* 
->fC#fflU N-7tf;K-h'J7°h7 7X N-7tfJK-7i-;i/77-> 

, N-7tf;H-;t'j>, N-r-fe^;i/-L-n-r N-T-tz^-L-*^- >}c 
[4] [2] lc3B«0>v^;ftrt*<z>jJ<y 2^ 1^3=- Ficiotn- K£*i£#>A 

[6] [2] fCfB^CDV^tl^Otf?'; i/tf^ Ktf^AStlfc'** * 

[7] CD ^L<tt [2] {caB«<m^ftfr<B#y 3* l/tf-^K, £<fct>V£ 

C9) [7] JClB*<Z>^«IEi!l#&igF#U ^jg^SrHUR'tSXjgSr-^t?, ( 
3K [4] IC8B«©* ^^^aSrSSjtr 
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[12] til] »c|B«©7Ky:a*l/#*KS:£tJ [1] tfrlt [2] C8B«© 

[13] [11] lcgB*0JKU S*l/*^K&£t? Cl] [2] }Cf2«© 

[14] [3] ^L<(i [4] fCfa*£tf>#>A°*ft fe«ktJf/*fctt [7] 3gfU 
<tt [8] lc|B«0^lt««|^S:, TIH^C (I) 
[ft 2] 



LT^rfciV^ffc^MtSfcaVf,, feet, R2te7kmm*T*te&\<\ £ fc, XteH 

> nh 4 , &«jK-yo -e^stisN-rj/^-DL-r^yK, * fettle ©sjcftUBSit 

[15]^; (I) JcfcV^TRl, R2#, |WI-££tt||&oTV\T ; &J:V\ 7;i/=*;b 
S, T^/^T-^/S, 7 ;i/ >>^D7;KjH, &L<&7^ 



DL-n>r2/» *e&5, [i 5] izmm<Dd-T$ swuDmrnifm. 

[0 0 15] 
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[0 0 16] 

y M?'J t? % y rt9 SCli, J: -5 D-T 5 y 7 2/ v - 1?<Z># L v ^« 

[0 0 17] 

ffi^J## : 2 lCfB*gtf> 7 5 7 ^S2?'J, & £ V> ttH!#J## : 2 (Cfa«tf) 75; ^ffl 

^ snmn^fr. N-r*//i/-D-7^yifticftugu D-7^;ii:4!;§ 

#-*§•: 1 fB«tf>DN AlCg|5&4#MS*f^M#A}£ (Nucleic Acid Res. 10, pp. 6487 
(1982) , Methods in Enzymol . 100, pp. 448 (1983) , Molecular Cloning 2ndEdt., 
Cold Spring Harbor Laboratory Press(1989) , PCR A Practical Approach IR 
L Press pp. 200(1991) & £ £M ^X, #A, iS&Zf/'&frlttt 

■hmmzmA-tzztuzj: zw*?- ^(D^u^^m^>z£t>^mx^> 

£o &£V*l±, IH^!J## : 1 ©f&SIE#I#Hypomyces mycophilus IF06785|5fclC ffi 

§ * ^ n ^ £ n o z. £ & x £ 5 . 

1 #H *C th o T % a ^ L ffi fit & £ (D 2 * & & L *> © 1? & S r £ =b § -5 
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MILT. mtm&jiiV KJCtt, >F/A^cDNAiCE£l5fc * A 

[0 0 18] 

#>fXT»£SJKy 3* Utf^-Ffcte, SB#J##: 1 tCfB*#©ft£©s!>fc < fc% 
2 01, j?tb<tt^4<!: : b3 0ffl, ££xJ£4 0, 6 0*fclil0 0i©I 

ECL direct nucleic acid labeling and detection system (Amersham Pharmai 
ca Biotech*±$g) £M^T, V — a T^/tC|23S©^# (wash : 42°C, 0.5x SSC& 
^primary wash buffer)fCfcV^T, X*T £ D N A Sr^|^„ 

[0019] 

^ y^fB#J£4>&< t% 1 OX, L<l*4>fc< fc%8 0X*fcfcfc9 OX, J: »J 

tf. ^/^f©tN=Eni;-^it fefcittf DNA Databank of JAPAN (DDBJ) £ 
*f&lC, FASTA program^ BLAST program&£:*$:£^T£r , 5 Zl i: ^ "?? ^ <2> D 
[0 0 2 0] 

[0 0 2 1] 
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^^?gA& (Nucleic Acid Res. 10, pp. 6487 (1982) , Methods in Enzymol.100, 
pp. 448(1983) , Molecular Cloning 2ndEdt., Cold Spring Harbor Laboratory P 
ress(1989) , PCR A Practical Approach IRL Press pp. 200(1991) ) 
V^T, #A, &£t>VSfetett«M£#At-£::£JCj:UD- 

[0 0 2 2] 

z> y ^ j nmmz.'p-k < £ 7 o i &$.v< it'prjt <t%8o«fett9ot 

ffl^^n^'-tlH liDNA Databank of JAPAN(DDBJ) £2t#UC, FASTA p 

rogram^BLAST program^ £ £ ^T=f? ? Z. £ 
[0 0 2 3] 

U - n> y ?- acinic J: *«9§©jKU X/lr* K£i|igft£3£#T££ 
c : 1 iC^^J^agH^J^Hypomyces mycophi lusIF06785|5jHC ftjfc-T £ & 

[0 0 2 4] 
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^ ? * - izmx-rmt # j a 9 >f u - -5 3 £ tf-ei s „ 

[0 0 2 5] 

WMiMfotPb* QuickPrep mRNA Purification Kit (Amersham Pharmacia Biotec 

AZmMZVT. Gubler and Hoffman (Gene 25,263-269(1983)) ICS 

r5v*T, cDNA9>f:79U ^&fc>l301 igo (dT) y^V-JCfcU 

[0 0 2 6] 

J: U DN A ZM^t ITJtPC R&ff"5 ^£&C <fc »J (Genetics 120, 621-623(19 
88)) , RACE^ (Rapid Amplification of cDNA End, rpcRHJ^V 

-aT;i/j P25-33,HB J ffij&M) fc£lC<fc y#3Slfl©DN A&ft£CIfc%liTtB 

[0 0 2 7] 
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V \z** KSr^lK'TSi^^-e^S. ^i*l/-f-f ^ • 

^Stlfe^;ADNA, c DN A©ft&, ^fSllC J:oT#5r fcfc"^* 

o 

[0 0 2 8] 

U is** PZ&ftKD&m^t Z-lzMA-tZZtlZj:*). D-T ^ JYi/^~- 

* Uifr^ K&^tfffi*iJliL^^*-lcj: »J7gj£*K#S3*i, D-T -5 ;7i/7-if?S 

[0 0 2 9] 
Ij/i'jt7 (Escherichia) J| 
Si*)ls7, (Bacillus) Jg 
i/ a. — K^Et^^ (Pseudomonas)Jg 
•fe^^T (Serratia)M 
'fUl^A^'rV ^ A(Brevibacterium)M 
3 U *A?-r-y W ^A(Corynebacterium)M 
^ hl/^bn>y*X (Streptococcus) JH 

9* (Lactobacillus) JS&^?g±^^*-*<3Dl9%StlTV^Sjj!|iril 
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n Ka>y^^ (Rhodococcus) J| 

m 

jjUT^f izX (Saccharomyces) J| 

^DV^f -feX (Kluyveromyces)^ 
V^J^V ^07^ ^Z7s (Schizosaccharomyces) J§ 

JT"9* ^ADY-f iz X (Zygosaccharomyces) H 
•VD^-f 7 (Yarrow i a) J§ 
h U n ^ 5j< D y (Tr i chospor on) M 
0KX*'J ^^7A(Rhodosporidium)M 
/"\ > M S ^ (Hansenu 1 a) JH 

H°dr7(Pichia)M 

=3r-V>T-V ^(Candida)M^if«»^g±^^^-^!(Dr ? il§$4^TV^§^# 
J 4 UTsi&'y (Neurospora)JS 
rx^;i/^X (Aspergi 1 lus)M 
t77nX/K'J »i7 A(Cephalosporium)M 

h U ^^;^V(Trichoderma)M^i^©?i±^^^-^0^5§$4^TV^S^tf 
[0 0 3 0] 

Ctfiej^t^t^S (#I;U£, SambrookPj, ^ l/* ^ - • ? n - ~y #\ Co 
Id Spring Harbor Laboratories) „ $$:£^PfJ& ElZ £ VnT> :£3§B£C2>D-7 ^7 7 

*-*-£3'-iWT8fcK:, ^tl^tlja*3ti«)«J:V^ r^T/O^-*-, 
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v^ftlMBTtB ^n^e-*-, -&iffcggLT r Mi 

«^£te38ffi8fcfc^X^- ££ffiJKj , #lCBWCWLTtt, Adv. Biochem. 
Eng. 43, 75-102(1990), Yeast 8, 423-488(1992), & if JCSMffliCSH&S *IT V* 

3 = 

[0 0 3 1] 

filAaiS/iUtrJI, #iCi;ll|x^i'Jt:7' n y (Escherichia coli)lc 
fc^Tte, ^7^5K^?^-i:bt, PBR, pUC^y^^^ K&ftlfflT?^, lac( 
0 - #5* hS/ trp(h 'J^b77>t^D», tac, trc(lac, trp© 

[0 0 3 2] 

A^;b^MiCfeV^Ttt, UTpUB1103fc:/9y^ K, pC194^^^X 

^D^-*-, L/Tapr(r;i/^7 y :/n^y-i?), npr(tf»i£:7 

n-r-T-if), amy(a -T^ ^-if)^^^|fjMT'^§ 0 

S/a.- F^^MlC^Tti, S/a- • ^^^(Pseudomonas putida) 

, — K^BtX • -fe A° V y (Pseudomonas cepacia) & if "e^^K >; % — fttfffi 

#fc isfcmm^®*? * - (rsfioio*;^ jcft*i*s e#e9«»»c^si3&»e : ?-& 

^t?) pKT240^if^rJM»rigT^U, ^n^e-*-, #-**-#-£LT, y 

(#^¥5-284973) if #ffJMT*£ £. 

[0 0 3 3] 

^UtTA^^y ^AM#{C, • 5^ h77-^ A(Bre 

vibacterium lactofermentum)fc£^Ttt, pAJ43(Gene 39, 281 (1985) )& if <7)^ 

So 

n'JI/^f'JyAM, n fC3 U y • ^ #A(Corynebacte 
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rium glutamicumHcfc^-ni, pCSll (#150857-183799), pCB101(Mol. Gen. Gen 
et. 196, 175(1984)& if <D??Z ~i *-#ffJMnffgT*&5 0 

•X h U^" h nyjjT, (Streptococcus) MfC^T pHV1301(FEMS Microbiol. 
Lett. 26, 239(1985), pGKl (Appl. Environ. Microbiol. 50, 94(1985)) 

[0 0 3 4] 

9? hA^;i/X(Lactobacillus)MfC£^T&, 7. Y \y? h 3 y iJ^BMKm 
|g^tlfepAM/3 1 (J. Bacteriol. 137, 614(1979)) & nrfB"C& *J , 

n # X(Rhodococcus)M{C£^Tl£, n Kn^^X • D K^O^X(Rhod 

ococcus rhodochrous)^P>^i|$tlfey^X^ # RTfgT*&£ (J. 

Gen. Microbiol. 138, 1003 (1992) ) 0 
[0 0 3 5] 

* h L/^hV>f -feX (Streptomyces) MlC^^Tli, Hopwoodfb ©Genetic Manip 
ulation of Streptomyces: A Laboratory Manual Cold Spring Harbor Laborato 
ries(1985)fCfB*tf)#&&C^oT, zf^X ^ K&fcHS'tS ZL £ &T*le& a #fC, 
X b Vzf h V^fir;* • U tf^f^X (Streptomyces lividansHcteV^Tft, pIJ486 
(Mol. Gen. Genet. 203, 468-478, 1986), pKC1064(Gene 103,97-99(1991) ), p 
UWL-KS (Gene 165,149-150(1995) £ £, ^M/^hV>ffeX- 

A-S/'T (Streptomyces virginiae^CfeV^t;, K^M^f £ 

(Actinomycetol. 11, 46-53(1997)) 

-tf-y^nv-f -fe^(Saccharomyces)M> IflC^ y * U V-f -fe X • tl/bfj;7x( 
Saccharomyces cerevisiae) {C&V^Tte, YRp^t, YEp^fc, YCp^u YIp^^^^^ 

frteXtrfflmLfo-iyT-W-l/ayitr z- (ep 537456 #ntf- 

fe, ADH(r^3-^fltt*lR»3R), GAPDH(^U-fe;i/T;i/T-*b K - 3 - U >&BfcK 
PH0(^'f£:7tf X7 T #-if), GAL ( /? —35*7 9 h* £/ # — if) , PGK(*X 
fc^U-fe U- h^-^-if), EN0(xy 
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[0 0 3 6] 

^7>f^D7^t^I, #lC#^^DV-f -fe* • ^Vt-J X(Kluyveromyces 
lactis)JCfeV^te, t;y*n?>ft^ • t l/tf^7xfi^2/tiii^^^5 K, 
pKDl^:/^*^ F (J. Bacterid. 145, 382-390(1981)) , * =y -^ffilCgg^f 

spGKua*^^^^ f> ?^4'<w(-£xmia3rt$>&mmMmte?-MRs& 

h"5TtB&^#-:/^*^ F (EP 537456* if) if tffllfl! nTtB"??**. * 
fc, ADH, PGKfciflC&SfH-S^n^E-*-, # - ^ * - # - WfflmBjtfcX*2b& . 

A n V>f i?;* (Schizosaccharomyces)M&C&V , »T&, ^Vif An? 
-f -fex • /tf>^&5fctf)ARS Sitfe^mtfl^yAn v-f-fe* • 

■fe i/tr ^rxfi^^iiM^ffi&ffiW-rsa^-A-S:^^^^ f^## 

-##JM*TtB (Mol. Cell. Biol. 6, 80(1986)) „ * fe, i/!/f>yAn7 

-f-fe* • JJO^ajfeCDADH^n^-^-^if^jpJMlJ^S (EMBO J. 6, 729(1987 
)) 0 #fC, pAUR224J£, ^j@3t^e>rS«a*lTfe*J§^tCflJM-eSS. 
[0 0 3 7] 

^ zf-tf y^nv^-fe^JR (Zygosaccharomyces) (C £ V ^ T tt, 3 V ^A07-f 
•fe^. • n^dpi/ (Zygosaccharomyces rouxi i) &5fc(Z)pSB3 (Nucleic Acids Res. 
13, 4267(1985)) teZlZ&&?&7?X $ 9 -ffm%*I&T'&*) . 

nw-fe* • •fei/i^*;TxS3fePH05yn i e-^- j f», ^rr-frv An v-r-fex • n 

J/ftSfeGAP-ZrC^U ^JVTJV^^ F~ 3 - U >Bftfltt*^«S^)©^'n i E- # - 
(Agri.Biol. Chem. 54, 2521(1990)) * if oTIBTf* £ „ 

A>i£2^(Hansenula)MJC&V^te, • 3tf V ^:JV 7 y (Hansenula 

polymorpha)£fcv*Tlt£^**-##M&3;riT^«5o ^^^-tbttt, A 

>if5?^ • ^y^^^TS^e^stsstcK-^-rsai^ (harsi, hars2) t^jM 

^tf^SfrTf&S (Yeast 7, 431-443(1991)) „ ;* # / if tl 

£A0X (r;i/=r-;i/^^i/^-if), FDH(^H»^p^)©yn ; E-^-*if^ 
#JJB«rffi-e&*o 
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[0 0 3 8] 

fcT3f 7(Pichia)JRlC£^Ttt, \Z*c7 • h U 7. (Pichia pastoris) & if {c 
fcf * 7 fijfc S #^?§gfC B3#-t -5 fcfc^- (PARS1, PARS2) & if U« L/ fclti^ * * 
-*#M3&3*lT;i3»j (Mol. Cell. Biol. 5, 3376(1985)) , igfl&gJgil ;* # 
J - fl/'V&mnSifcte kOMMZ&i^'fU*-*— (Nucleic Acids Re 
s. 15, 3859(1987)) „ 

^r-V^-f ^(CandidaljRJCfeV^Ttt, 3f •¥ >"7*-f # • 7/1; h --9- (Candida ma 
ltosa), 3f-y y^rJ $ • 7;Vtf ft y^ (Candida albicans), ^-^y^^ # • f> □ 
tf^J U X (Candida tropicalis), ^^^^-f • (Candida utilis)&if 

\%**ty<T4 # • Y;i/h-tfi3(5AR Stf^D-->^*V (Agri. Biol. Chem 
. 51, 51, 1587(1987)) , £#Jffi L £^ # ->M2&3 *lT l^£ 0 * 

;frfc:7n^-#-#gS383*lTV^5 (#^08-173170) . 
[0 0 3 9] 

T^ / ^;i'^;i'^(Aspergillus)MCfeV\Tli, 7 X^ll*? JVX • -#-(As P erg 
illus niger), 7X^^^ • ^ U ^-(Aspergillus oryzae) & ¥ ifiij tf (Dtp 

«riBT?&y, m<kK7uT7-i£^7$^-vmm<D7u^-#-mm-$mT* 

(Trends in Biotechnology 7, 283-287(1989)) 0 
h U n-5 s ;bT(TrichoderBa)jaJCfeV^Ttt, h U n 7*71/ "7 • U -i£-f (Trichode 
rma reesei) fcfrjffl L feds* h * -^#H9#§£ *U 18^*^9-^5*^ . 
fi#:7n ; e-#-fcif#5pj;B't?g5 (Biotechnology 7, 596-603(1989)) „ 
[0 0 4 0] 

tlT^SU, #iC^&mv^M* (Nature 315, 592-594(1985)) h?^ 
D3i/, ^>^V^^if©»*JC^iiCM@^>A°^M$:|§Ji$it^m^^ 

stir fey, ^{c^ijffiT'^^o 

[0 0 4 1 ] 
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Aftiftfcte, mmmthX. 
y&Zomitykmm. ?Vi/y. ifjiz^y, r 7.^=7 ^ytezor * jnnm 

±mmisxmmir& a mmmthxiz. i^x^*, K?hy. mm*.**. *m 

M&ftM%. ^;i^#if-f >, %-*f^;m, #17^;E n-yx^-J 

£<=>lc, ^it^uttiOYn^^A, #;i^>?a 
, th'J^A, JBIBfc^tfDy >H&, 51^, BM&^Uite-' 

mm. mmmm&z<DMi%<Dmm%&*m^xfi$z£tfiT*%&. 

BH&B3r<Z>pH&4;fre>10, L < l±6fr *>8lCil8«f U 15^50°C, #£L<&25 
[0 0 4 2] 
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[0 0 4 3] 
[0 0 4 4] 

%u<(i'jyf-AS: zommMmM&mmmo j: e> fc^t^ewiyifc b < 

Ui#:$:»L, T>-T$ J Ti/ 1 ?— Z£.ifi'V&& 0 ^e>bT#e>*i 

^77^-, ^^-^xl^nv h ^*9^-r tfjiZMVu*? b tf^y J —> M 

h ^77>f- 7 — * n v h V^y 4 -te£<D&mt n v b V^y 4 - 
Z*-y°>%^2±, tpm9u*?b??y4 ^fM^nvh^?^- (hp 

LC) lCJ;oTf?e>#«ifcJ:tf^«J&«»»S&, native-m^C*S&«: if 
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[0 0 4 5] 

idii, Dyno mu^m^xm^mmh. d-ts j ri/^—em&mzmx, 

•£tf>$^ ^?:fflVNfe^|fMa, DEAE-Sepharose FF ^t>xi^nvh^77 
Phenyl -Sepharose FF t*^n7 h^77>f Superdex200 tfllZM? 
n7h^77^- ttono Q JXyxfeZU^htf^yj -Zfi\<\ SDS-tff'JT 

[0 0 4 6 ] 

(a) #M : N-Ti2^;i/-D-T^ y ^IC#^LT, D-T ^ / 

(b) ^4 : SDS-^'J V;iT$ K^>«^l&tCfe^<57>^*^64000Da 
"C&IK Superdex200 Hi-Load 6/16 (Amersham Pharmacia Biotech^±$g) ff)h^> 
ii^n^ h#*^ 7^ -{Cj;§7>^*^56000Da§:^t-o 

(c) SH#M'l£ : N-7tfJl/-D-h'J^h77>, N-7tf ;H-7i-Jl/77 

N-T-fe^^-D-^U N-T-fe^^-D-n^T N-yfe^lz-D-*^;*- — 

>&CfEMU fl-7tf;K-h I J7 s h7 7>, N-7tfJK-7i^77->, 

N-7tfjH-;^j>, N-r-fe^;i/-L-n-r N-r-fe^^-L-^^^-vicfN 

(d) ^^ffi : pH9.5T*307>^MSbfe#^ 45°C T*te£)£T*& U , 60°C^ 

(e) mmUm : pH7.5T*MfS£i±£:§§lii\ ^^45^ tCfcV^#ffl#Mj§l?&£ 

a 

(f) Sc5£ft;M : Mtg&FIC J: ot, *©?Sft*^^tC«|#S4x, 2 & ICICH 3 C0NH 2 

[0 0 4 7] 

l/il<Z)#3S?Ri:20«Ma)gJ| (#«N-7i2^;i/-D-y ^ J 
m) £^tf50mM Tris-Cl (pH 7.5) m^WL (£*1.0ml) 30°C, 20#|ffl-e 
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£oTil5t2;ft3 0 »3R$St£©Jt«©fc«>lcM:, *. MID- HJ h 7 7 > & * 
# > # — Kil LTSIb, 30^ JC^TlrMtCl^molCDD-MJ y h 7 7 > 5:4 

N-7tfJH-7i-;i/?7-> 

N-^ u □7i2 7 c ;i/-D-7x— ;i/7^ — > 

* « T © S« £ *f b T % ft v * fgtt tffflBS 3 tl o 
N-7i2 7 c ;i/-D- hV7h7T> 
N- 7 -fe JV -D- ;* ^ ^ — y 
N-7-fe^;i/-D-D>f S/> 

N-rtfJK-7x-;V77-> 
N-7"fe^;i/-L- h'jyt>77> 
N- 7 "fe 7^ Jl-L- * ^ # - y 
N-7-fe7 c ;i/-L-7'?U > 
N-7i2^;i/-L-n>f 
[0 0 4 8] 
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7*>9-i?&D#fcL#<Z>«-£feT?&SN-7S/;i/-DL-7 5 yMfclCtfUBSitT, D-7 
[0 0 4 9] 

*&SiRTfS6. ft^WfcN-7S/;H)L-7 5 /IftWu 5£ (1) 
[0 0 5 0] 

[ft 3] 



(j£tfj, ri, R2ii, 7;i^;i/S> r^^r-^m, ni^-jis 

t*>f > K u /i/g (N-r s/;i/-dl- hu^h^rv) > ^> (n-t 

fcf;i/^ (N-rs/;i/-DL-/\u» , 2-^^-;i/-^'ntf;i/^ (N-7 2/;i>-DL-n>f 
) ^w^ns. 

tfbtl, N-T-fe^;i/-DL-^^^-r.>, N-7-fef^DL-^'J>, N-T-fe^ 

;i/-DL-h U ^h77X N-T-fe^;V-DL-T^7\°^^r>, N-7*^;i/-DL-7 ^— ;i/ 

[0 0 5 1] 

#$&9!fc:;J3V*TD-7$ / gft©J83ilC/a V^ £>*l£D-7 5 7 7 ^-i? £ Ittt, 
*>r?#«&Mv*-S£tt"efc<, D-7 5 y7^-tf^£tB&^1-6mSME&# 




(i) 
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[0 0 5 2] 

~TZ>o *mmz&$>D-7$ JTi/^-Hi*, Zn 2 \ Ni 2 \ &£V^£Co 2+ ^<Z)2flt 

- if <Dffi& £ JSS'Pg £ pHJCH^-r £ 3 £ L < pH4~ lOTffrfc tl Z> ■ 

[0 0 5 3] 

[0 0 5 4] 

>&«a»ai3r, «8tfHi&J!K8:&, 0. 5N T > ^r.y £-fr£r^c J; oT 
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, ±m ^MMifet, nzfpn*7.o£LK+M&m®.mj*yicmtt. (r> 
A-^-r MR-120B) izuu±. 5%ry*-T7kmwiT*%m-?z> a ^^iz, mmm 
&8o°c xm&nm-t z ^.nxm^^t^x^^. 

[0 0 5 5] 

m & £ *i -5 1» © t?i± & v > „ 

1 ] .(Hypomyces mycophi lusIF06785$c;fr <£>mRNA69}ftffi) 
titff^-feX (Hypomyces mycophilus) IFO 6785^l±, 50ml©YM 

(mytnm^^im) . ph6.o) &5oomL§4©^^7^#^H^i7 9^3 

fe 0 ^*&> ^b-h (YM§i^^ (0.3%gp®x3f;* % 0.3%^x^*, 0.5 

2.0% (5Fn^*Bis«c^ttisi) , 1.5%^ (.mytm 
mm^ttm) , pH6.o> iz^mmm Lt=.m^^. mm^-P^^-f-^yx^L 

HmSKWyffiLfcfcfc&teBU E«iSi:-5«#«*e, 25°C\ 145r P m., 96B# 
^fnlii'ffc^ QuickPrep mRNA Purification Kit (Amersham Pharmacia Biotec 

m) zm^x. y°ubzi?vizm\ mRNA^am, wsasrff^ofe. 

[0 0 5 6] 

(cDNA^-f:/^ U -OfM) 
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Gubler and Hoffman £ <Djj& (Gene 25,263-269(1983)) fCjg^T, cDNA^ 
>f^7'J-S^lfe. 3.0fig(D mRNA, fB#J## : 2 fCfB«<£>01 igo (dT) lg y 
>^r-^^^V- (^NotI-*M h) . 5-methyl dCTP, RAV-2 Reverse Transcrip 
tase (TaKaRa|g) ^^Superscript II Reverse Transcriptase (GIBCO BRL$^) 
fcMV^T, 1st strand, 2nd strand £ fe. 2nd strand-^-^^, Klenow?^ 

y Mc«fc y5fc38¥?ffbflLJffiS:f?fcV\ BamHI (Bglll) -SmalT^^^- (TaK 
aRa$g) &9>fy-2/a>tfc. WR5*^NotI7?«L31Lfclfe, SUPREC-02 (TaKaRa 
38) £^T{£#^*DNA£|&£LT, cDNA>f N cDNA^f 

-htt, pAP3neo (Bgl I I-Notltjfifr) # - h ^ >f >!f- 3 > o £ 0 # 

Kti, TE bufferlcigjJ?U «ffl^*T?-20t;7?«#Ofc. 
[0 0 5 7] 

IMMWal (cDNA9>f ^U-^e>©BW3fie^©5' 5fi«, 3' 5fcSgffi«<8;* 

# U - - > ^ 

DAACFL35, DAACFL42CD T $ J $?IS#J &t£IC -£4x^*11? > * -f*y >f 
■fe>^^^>fV-S:tf4SS^J^Lfc. DAACFL35, DAACFL42CDT ^ ^ MftSB^Jtt, 
UlCM^SJ: e> iCHypomyces mycophilus IF0 6785|fcfr£5|tggL£:D-7 ^ y 7 $/ 

IB#I## : 3 (35F1) , SB#|#-j§- : 4 (35F2) , BB#J#-£ : 5 (42R1) , fg#!# 

# : 6 (42R2) IZBLfz.* 

$.0*. 35Fl^-f SrlOpmol, 42Riy^^"T-$:100pmol > dNTPlOpmol, cDN 
A^-f^^U-lAtU ExTaq 2U (TaKaRa$g) , EXTaqftftffitt (TaKaRa$g) 

SO^LCDMiSIS^fflVN, ^ffi (94°C, 30#) , (55°C, 60#) , #S ( 

72°C, 2#) £30+J->f GeneAmp PCR System 9600 (yi-i|f>ljl/?-i) % 

fflV^ 1st PCR£*T&ofc„ 

1&V>T, 35F2:/9^f ^lOOpmol, 42R2:/^ V- &100pmoU dNTP lOpmol 
„ 1st FCRfcl&W. OAjuU ExTaq 2U (TaKaRa^) , ExTaqJgi^®$t (TaKaRagg) 
*i5t} 50,aL©MJ£?££fflV\ IH^n ^ AfCT, 2nd PCRfcffj&o fc. PCRSJS 
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m 

[0 0 5 8] 

fctfU-fe:* ^37^7^, (Hypomyces mycophilus) IFO 6785>^(5DD-T ^ 7 7 

Hypomyces mycophilus IFO 6785$c£, 20L©^^ (0.3% gp^x^;* ($ 
*lixiffi^^lii) , 0.3% *^x3r* (SjfcSg&xtgfle^ttSB) , 1.0% 

#U^h> (|n^|tiXlt^#|iI) , 2.0% Glucose (3fU^M^XH^# 
*±$g) > 2/U 3>FS028 0.01%, pH 6.0) &30Lgi©$;* - 7 7 > * 2 
5TC, 200r P m., lv.v.m., fceflUEt, 44B£|8|*8*|Lfc. 

sisjftjcfcymabfc. mmmtm^tv, -90°c*T^#bfc o 

^Sflm, 100ggSS:^--yy^#glf-;b®t?zifi(c<S*, 7;i/^Ayh 
Jl«T'|&#bt 0 M*a#tel # M n>f^7"^>, 1 /i M ^T^^A, ImM 
PMSF, 0.01% 2-MES:#tf50«M Tris • CI (pH 9.0) iCflU;*., mfaMMWiZmm 
LDyno mill type KDL (Wiley A. Bachofen, Based, Switzerland) }Cj:oT, 0 
.2-0. 5mm tT-X&M V\ glffilftfclJ&^&JS&fcCIfcofc. 

[0 0 5 9] 

3|e@Pit$L&8000rpm (6000 x g) , 4TCT?30#ia, 3g'&#H ( B SiXfll?, 20PR 
-52D, RPR-9n-#-) fSi^tCJ: ifflJte©^:/y & 

fcofcOT?, 1/10* ©7 , n*^>«E|ftJa«:3% 70 3? 5 (BiM 

#^tc^Mufc^©^) tit, ®m^#t> arFLasa&u mr^rmmm 

mWLfr a 6000r P m (3000 x g) , 4 o CT'20#5^ J&fr#*t (B££X»g, 20PR-5 
2D, RPR-9n-#-) -? %>Z. iltC cfc »J ^ *ni/-A, «gft&tfcfc3-Brfc. 
[0 0 6 0] 

-fcfiNRl±, 77%HfnaM©^^7> ; E- 1 7A, O.lmM PMSF, 0.1 ^ M n^y^ 
>, O.ljttM ^^^f >A, 0.01% 2-ME£-g-fr50mM Tris • CI (pH 9.0) 17UC 



ffi$E#2 000-3111912 



#2 000-150578 

tfcJRfc, lOOOOrpm (16000 x g) , 4°C T20#f?9, 3S^«I (#te£^t± h 
^-HX§8, RS-20BH, BH-9D-*-) ~? £ t IC J: »J HUR U EfJRtfcJRS:, 4> 
* ©O.lmM PMSF, 0.1/tM U-i^^y. O.ljiM ^X^^A, 0.01% 2-ME 
£<^iUOmM Tris-Cl (pH 9.0) ICJHHSU ffi&ft & ftttSftg lOUCjtfU 4B$ffl 

^, &£frC#>0.01% 2-ME&-£tflO«M Tris-Cl (pH 9.0) "e^fSftS-ftfeDEAE 
-Sepahrose FF £f§#>£XK50 ; fr ^ A ( V\i*tl=foAmersham Pharmacia Biotechfr 
m. 05.0 x25cm, 500ml) jC®^$i±fe 0 mil 5 A0>3|£fi©|g«?R-e8ls$Hfc, 
fll:&9A©7te*©il8«?ft&MV\ ««?R«f»©NaCl»S«:OM^ e>0.5M£ Tfigtfiglft 

[0 0 6 1] 

;£2gBJ!tf)D-7^ ;7S/5-ftt, 0.20fr &0.25M©NaCl&^tfiBHff?RlC iot 
T^^-if^'ffi^^-r^M^tt, UFjgl (Amicon$g, YM-10 0 76mm) 

zm^x5®mm&. 7o%mmmm^^>^o^mry^^u^^M^ 

ifcJR&Jg/*3-&fcffc, 12000rpm (18000 x g) , 4°CT*10#r4, 5t4>#g| (HStX 
HI MAC CR26H, RR18AO — # — ) "t5 d i: lC«fc >J ffiJft&BJRLfe. EfJ&ifcJR 
li, 10«1©0.01X 2-ME, 0.3M Na 2 S0 4 &#tf200«M KPB (pH 8.5) tCSMWU EMS 
«?R2L{c*fL/-llft38*fS:ffv\ *<B«j8*t*MK3:£#SU HfS, mtoWtil 2UC 

-{CcfcoT»$gT*$<g) 0 "tJ&fc*), &£frC#)0.01% 2-ME, 0.3M Na2S04 
£^-fr200mM KPB (pH 8.5) fcPhenyl-Sepahrose Hi-Load HP2.6/10 

^j^A (Amersham Pharmacia Biotechftjg, 0 2.6 x 10cm, 50ml) {CPR^f£i±, 

©Na 2 S0 4 tSS2:0.3M^e>0M**eEI«WtCTtfTtSmLfc o "t**)^, ±fBtf>M1S 
*t&A««?ft, 0.01% 2-ME£^tU0mM KPB (pH 8.5) & BJBMSffiJc U MffiWLm 
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[0 0 6 2] 

2^ra^S^f>^lCfl|^U i*JB&7gj£Si*fcfJL 12000rpm (18000 x g) 
, 4tJT*10#H, mfoftM (BfiXHMS, HIMAC CR26H, RR18An-#-) iTS^ 
fclC<fc»JifcJB&lsIJ&Lfe a HURbfetfciRtt, fei:^3mltf)0.01% 2-ME, 0.3M NaCl 
&-£*?10«M Tris-Cl (pH 9.5) K.mMtS1£1t 0 

>f-i:J:otilT^Sc -t&fc>*>. &?>fr£#)0.01% 2-ME, 0.3M NaClSr-^tfl 
OmM Tris-Cl (pH 9.5) <&««»Wfl&ffc;*1*fcSuperdex200 Hi-Load 1.6/60* 
!7 A (Amersham Pharmacia Biotech£fc§g, #1.6 x 60cm, 120ml) iCg^L, 240ml 
<D mWMWl & 8fcifilml/miin?iJ|ffi $ itfe 0 # 7 ^ >> 3 > © # > A ^7 Jf*l±280nm 

[0 0 6 3] 

D-T^ 7 Ti' : 5-M?&&*m'tZ>m&\*. UFJR (Amicong!, YM-10, <M3mm) 
^m^Xmm^k. 0.01% 2-ME£l^tU0mM Tris-Cl (pH 9.5) T*#JRU 

TJlfiaT?^ So -t^t>^>, &e>3^C«>0.01% 2-ME&#t?10«M Tris-Cl ( P H 9.0 
) "e^ffift^itfeMono Q HR 5/5#^A (Amersham Pharmacia Biotech£fJg, <f> 0 
.5 x 5cm, 1.0ml) fC^$i±fe 0 9 A©3|9*<Z)«1fi?RT?!5fe^|fe, H*5A 
0>21f&*0)iBHB?K£MV\ iftfta^ONaCljSS&OM^&O.eM^TfliCWtWtCfetfT 

[0064] 
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# 

£T*mm&. 150/t 1©8M urea£-^t?50mM Tris • CI (pH 9.0) WMWL^lMXtz.* 

mmmmt. -e©^*37°c, mmu-otc<n%. somM ths-ci ( P h 9.o) mm 

W. £200 filial Lysyl endo peptidase £5pmolji#n;i, 30°C 7?— Bftftt-ft L £ 

SK gel 0DS-120T (*4.6x250mm) 0&V-SS) , : bufferA 0.1% TFA, A 

0.095% TFASr^-^80% CH3CN, fcffi214iw, l.Oml/min, 

^-y->y;i/«, ii^x^TTjf l/-*- (UNI SCIENCES, UNIVAP) tCj;tJ}l#;§ 
l/fcffc, ynf-f>i/-^>iJ- (A477, Applied Biosystemsfrgg) fCi^T* 
>^@E#I£&£L£ 0 ftJtUfc5-o<0g|S#7$ ;WJffl^02o^, DAACFL 
35 (GFILSPGFIDMHAHSDLYLLSHPTH/K^J#^ : 26), DAACFL42 (VLADEYPQAFYAP 
HAYSRGF/@2#I## :2 7)?*6. 
[0 0 6 5] 

iflffiU SUPREC-01 (TaKaRag!) IC J: »J JffSg BigDye Terminator Cycle S 

equencing FS Ready Reactioin Kit, ABI377S/ — ? X (Applied Biosyste 

ms) £Mv^*V i/* h$/-^x>^tgic«fc ys&3SB2#f;&&£Ufc o -/^-^ 

: 7JC^L£ 0 

[0 0 6 6] 

>**) 

^JfiM4-e^P>tlfclB^JS:7cK:, :/^>fV-F56 : 8) , F241 (fg 

9) *f^^^-^7^fV-i:Lt, PAP3R1 (@B^rj#-^ : 10) , 
T3 (@e#I## : 1 1) S^jsRU Nested-PCRtC <fc £ ^ y -->^£i$<fr£ 0 

£f\ pAP3Rl^^-fv-, F56^-f V- £#10pmol, dNTP lOpmol, cDNA^-f 
7^V- ExTaq 2U (TaKaRa$g) , ExTaqMH«?£ (TaKaRag!) 50 
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fiLOfcl&mZH^. (94°C, 30#) , T-~)l (55°C, 30#) , #^ (72 

°C % 60#) &301M Thermal Cycler SP (TaKaRa§g) £/gVNT 1st PCR& 

M^T, T3^^-fv-, F241^^-f v-$r# lOpmol, dNTP lOpmol, 1st PCR 
1/tL, ExTaq 2U (TaKaRagJ) , ExTaqMH» (TaKaRa$g) 50 a L 

<Z>M;?££MVK l^n^AJCT, 2nd PCRfcfr&ofc. PCR£j&?&tf)^|$ £ 7 
^D-^«^*»tCj:»J»*fLfej(g^, &mW£&frtlZ>m 1.3kbp©A> K# 

^9>f*e-tCtt F241, F3 (@H^J#^- : 1 3 ) , F4 (@B#J## : 14) £M 
[0 0 6 7] 

^M«4^e>*lfegB^rjS:7CtC, :/^>fV- R130 (@H^'J## : 1 5) , R96 ( 
: 1 6) , R47 (BB#f#-£ : 1 7) * * 4 LT 

, PAP3F2 m?m*§r: 18), P AP3F1 (U#|#-& : 1 9) &-£j£U Nested-PCR 

pAP3F2:/^>f R130y^-T V- lOpmol, dNTP lOpmol, cDNA^ 

y^U- 1/tL, ExTaq 2U (TaKaRa§g) , ExTaqJgjtg^M (TaKaRa®!) 5 
OfiUB&jStt&JBvx, g£ft (94°C, 30#) , 7--;i/ (55°C, 30#) , (72 
°C, 60#) £301J->f Thermal Cycler SP (TaKaRa§g) Sr^T 1st PCR& 

?7&o£ 0 m^X. pAP3Fl^^-f v-, R96^^>f lOpmol, dNTP lOpmo 

1, 1st PCRfcmm lfiU ExTaq 2U (TaKaRa§g) , ExTaqjgjgflrift (TaKaRa$g) £ 
^tf 50/iL<DMJ£M£ffl^, iHl^n ^A{CT, 2nd PCR&^f^o^o £ £> fC, p 
AP3Fl^>f7-, R47^^-Tv-$:# lOpmol, dNTP lOpmol, 2nd PCR^/SSt 1 
fiU ExTaq 2U (TaKaRa^) , ExTaqfflH®$r (TaKaRa§g) fc^fr 50 # 
&MV\ i7°n^7^CT, 3rd PCR£?T&o£ 0 
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Zffi 400bptf)A> K#tfeffn*gfc 0 

#1 & : 2 0 iZjjk L tc . 

[0 0 6 8] 

C^ffiM 7 ] (cDNA^ >f^7';-A»e>fflg ftfcte^CD PCR* * y - - > ^) 

swate^® 5' m&&& 3' {i©pcRx^ u -~y>f (^en-^tiH^M 5 , 

6) <fc »;#^tlfet6SBB^fS:7ClC, ^7^f7- Acy5' -1 (@a^J## : 2 1) , A 
cy5" -2 : 2 2 ) , Acy3' -1 (fB#f#-& : 23) Acy3' -2 (IH^J## 

: 2 4) U Nested-PCRlCJ:5^^U-->yS:S*»fc 0 

Acy5' -1^7>f7-, Acy3' -1^9 >f V- lOpmol, dNTP lOpmol, 
cDNA9>T Pyrobest 2U (TaKaRa$g) , PyrobestMM®?& (TaKaRa 

38) 50#Ltf)£jS?££Mv\ ®& (94°C, 30#) , T--;i/ (55°C, 30# 

) , (72°C, 90#) Thermal Cycler SP (TaKaRa§g) £J|v* 

T 1st PCR£?f&o£ 0 ft^T, Acy5' -2^7^7-, Acy3' -2^->fY-l:# 

lOpmol, dNTP lOpmol, 1st PCR^^M 1/tU Pyrobest 2U (TaKaRa§g) , Pyrob 
estMM« (TaKaRa§g) &-£tf 50 /i Ltf)£j£M£ffl V\ lU^n A{CT, 2nd 

PCR£?f&o£„ 

SA^KMt'tfc. ^WJ4{C^oT, *fi|BW#©J|tS!$:fffcV\ HindHI 
fc^T^fclfe, PUC118 HindHI/BAP (TaKaRa$g) TaKaRa Ligation Kit v 
er.H (TaKaRa^) fcffl^TI^* n ^Srfrfc V\ ^HI»JM109«cS:^jR4E 

T&R1&Wfa1tTy\£*/Vy (50^g/mL) , 5-^13^-4-^ □ n-3->f > K u 

(JWT, IPTG^^-T) ^tiLBmm (1% rtt? hh'J^h>, 0.5% M v 
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U Single Primer ExtensionQclC «fc yjfA^BB^J©j!l*f Sr^ofc. MffiZ 

*f£©IB#JW:S!#[## : 2lC^b£ 0 rtl&fcjBffi, fcS&tt, GenetyxATSQ, £ 
J;tfGenetyx (i:fe{:V7 h ^xT^i^ttl) V7 N&ffl^Tfrftofe. 
[0 0 6 9] 

^M7T'#^4x^^K«^§:T>ti 0 i/U > (50/ig/mL) LB^ 
ifi±7f»« 26°C}g§&fg#U O.lmM IPTGfcflnAfe^, £^JC 41$ RU 301CT?jB 

#£«fei£U 1% N-Ti2f;H-hiJ7°h77X 0.01% 2-^;i/^y hx#y 

50mMh'JX %BMg£r?g (pH 7.5) (C»U £i l-LCSlSSiilLt 
SO'C, ehrjgfftSlSSrfTi&ofc. n > h n — t/T&AiM JM109tt£ 

^tf>4£, ODS^A&Mv^il^lfctt^nvhy^-f- (#57 A : Wakosil I 
I 5C18 (*4.6x250mm) (ftf ^$6311* , $ftitt : CHgCN / 50mM KH 2 P0 4 

• H 3 P0 4 ( P H2.5) =2:8, &ffi A280nm, 1.0mL/min, ^jyASI 40°C) (C «fc 

ot, ^ilfc. ##i$l8ftt, D-h u -JYiyyit 3.3£\ N-7tf^-D-hiJ 

^«<ESK*TttiSlS?R±»ttJtC 0.15g/LGD D-h>j7°h77>»^tlfe^ 

, n>hn-;i/t*tt D- h y 7° h 7 r f,*i4 i ^o t„ 

[0 0 7 0] 

^IfcBJJfCi: 7fV-l£ili"£&-g>Hypomyces mycophilus(CB&^-f'5D-T ^ 7 TS^^ 
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y ^ h 7 7 ^ic^-rsisv^tt&fiFoD-T^ j r v^-m \zzn$.xiz%a*>nx 

[0 0 7 1 ] 

SEQUENCE LISTING 

<110> DAICEL Chemical Industries LTD. 

<120> D-aminoacylase, and gene encoding same. 

<130> D1-A0002Y1 

<140> 
<141> 

<150> JP 2000-019080 
<151> 2000-01-27 

<160> 27 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1677 
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<212> DNA 

<213> Hypomyces mycophilus 



<400> 1 






atgcggactg 


aaattctctt 


ccactcagcc 


ccctttgtgg 


ccgatgtgct 


ggtttcgaag 


tccatcaatg 


caactccaga 


tacgcggcat 


ggtttcatcg 


atatgcatgc 


gcattcagac 


gccaaaatca 


cccaaggatg 


cacaacggaa 


ccaattcgta 


atgtagacca 


gttgagggcg 


aatcctacag 


atgaggagtg 


ccggacaact 


actattgggg 


aatacttgga 


ttgtttggag 


ttggttccgc 


aaggcaacct 


gagattattg 


gcagaagaga 


ttcaagatca 


aatccagctc 


gggatgtcta 


gtggtctcac 


ttatacaccc 


tctctgtgcg 


cggccctcgc 


acaagaattt 


agttatgggt 


tccaggccat 


cgaaagttat 


ggctgtccca 


ttcatcttac 


acatgcaacg 


cctgtcctca 


tctctatggt 


tgataaatct 


acgtatccat 


acttgccagg 


ctgtacaact 


gctggcggcc 


cacaagagac 


gcttaaaagg 


cgtatagccg 


tggaaatcaa 


agggtgtgat 


gaaatccaga 


tcgggacgac 


taatgaacca 


tcagaagtgg 


cacagtctgt 


tggaaagccg 


aaggataagc 


tcgcaacgag 


ctgtatcatg 


atcatgcagc 


atcgggtcca 


tatggcaggc 


cacccacgag 


cttatggcac 


attcacgcgg 


cttgttgctc 


tgccgtccat 


gatcgctcac 


gtatatccat 


atcgcggtct 


gattgctgaa 



actgttatca 


ccggcgatga 


agcagcccag 


60 


ggactgattg 


ccaagattgg 


taaccccggt 


120 


ctcgacgtca 


caggctacat 


tctatctcct 


180 


ctctacctac 


tctctcatcc 


tgaccacgag 


240 


gttgtgggcc 


aagacgggat 


atcatatgca 


300 


atccgagaac 


agattgctgg 


atggaatggc 


360 


ctcaaaggcg 


ttggcatgtt 


tgaatggcag 


420 


agaaacagga 


cggccactaa 


tgtcgccatg 


480 


gcatgtggcc 


catacgatac 


tccagcatct 


540 


ttgcgagagg 


ctatggctca 


gggtgctgtc 


600 


ggcatgtatg 


cttccacgtc 


ggaactagct 


660 


ccaggtgcat 


tctatgcgcc 


acatcataga 


720 


gccgaaatgt 


tggatctcgg 


agagtcaaca 


780 


ctcaactttt 


cagaaaataa 


gggtaaagct 


840 


cttgctgcag 


gcgtggatgt 


cacacttgat 


900 


ctggctgcat 


tgttgccaag 


ttgggcatct 


960 


cttgaggatg 


cagaatcgag 


agaaaagatt 


1020 


ggcggccatg 


gtattccaac 


caactgggac 


1080 


tcaatcgcat 


cgtattctgg 


tcgcaggcta 


1140 


accatcgaag 


tctttttcga 


gattctgcaa 


1200 


catgttggca 


atgaagaaaa 


cgtccgacag 


1260 


agtgatggga 


tcttgcacgg 


gcagacgcta 


1320 


tatttaggac 


actattctcg 


tgaactctcg 


1380 


cttacatcac 


ggcccgccaa 


acgactttcg 


1440 


ggatccgctg 


ccgacattgt 


ggtttttaac 


1500 
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cccgaaacgg taaaggatat gtcgacgtat gaagagccaa aggtgccaag tcggggcatt 1560 
agatttgttc tagttaacgg ccagatagct gtggacgaag gcaagatgac aggcacaaga 1620 
gggggtaaaa cactgagaag aagcaccgat ggcaaggtga aggcaagaga tgagtaa 1677 

<210> 2 
<211> 558 
<212> PRT 

<213> Hypomyces mycophilus 
<400> 2 

Met Arg Thr Glu He Leu Phe His Ser Ala Thr Val He Thr Gly Asp 

15 10 15 

Glu Ala Ala Gin Pro Phe Val Ala Asp Val Leu Val Ser Lys Gly Leu 

20 25 30 

He Ala Lys He Gly Asn Pro Gly Ser He Asn Ala Thr Pro Asp Thr 

35 40 45 

Arg His Leu Asp Val Thr Gly Tyr He Leu Ser Pro Gly Phe He Asp 

50 55 60 

Met His Ala His Ser Asp Leu Tyr Leu Leu Ser His Pro Asp His Glu 

65 70 75 80 

Ala Lys He Thr Gin Gly Cys Thr Thr Glu Val Val Gly Gin Asp Gly 
85 90 95 

He Ser Tyr Ala Pro He Arg Asn Val Asp Gin Leu Arg Ala He Arg 
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100 105 110 

Glu Gin He Ala Gly Trp Asn Gly Asn Pro Thr Asp Glu Glu Cys Arg 

115 120 125 

Thr Thr Leu Lys Gly Val Gly Met Phe Glu Trp Gin Thr He Gly Glu 
130 135 140 

Tyr Leu Asp Cys Leu Glu Arg Asn Arg Thr Ala Thr Asn Val Ala Met 

145 150 155 160 

Leu Val Pro Gin Gly Asn Leu Arg Leu Leu Ala Cys Gly Pro Tyr Asp 

165 170 175 

Thr Pro Ala Ser Ala Glu Glu He Gin Asp Gin He Gin Leu Leu Arg 

180 185 190 

Glu Ala Met Ala Gin Gly Ala Val Gly Met Ser Ser Gly Leu Thr Tyr 

195 200 205 

Thr Pro Gly Met Tyr Ala Ser Thr Ser Glu Leu Ala Ser Leu Cys Ala 
210 215 220 

Ala Leu Ala Gin Glu Phe Pro Gly Ala Phe Tyr Ala Pro His His Arg 

225 230 235 240 

Ser Tyr Gly Phe Gin Ala He Glu Ser Tyr Ala Glu Met Leu Asp Leu 

245 250 255 
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Gly Glu Ser Thr Gly Cys Pro He His Leu Thr His Ala Thr Leu Asn 

260 265 270 

Phe Ser Glu Asn Lys Gly Lys Ala Pro Val Leu lie Ser Met Val Asp 
275 280 285 

Lys Ser Leu Ala Ala Gly Val Asp Val Thr Leu Asp Thr Tyr Pro Tyr 

290 295 300 

Leu Pro Gly Cys Thr Thr Leu Ala Ala Leu Leu Pro Ser Trp Ala Ser 

305 310 315 320 

Ala Gly Gly Pro Gin Glu Thr Leu Lys Arg Leu Glu Asp Ala Glu Ser 

325 330 335 

Arg Glu Lys He Arg He Ala Val Glu He Lys Gly Cys Asp Gly Gly 

340 345 350 

His Gly He Pro Thr Asn Trp Asp Glu He Gin He Gly Thr Thr Asn 

355 360 365 

Glu Pro Ser He Ala Ser Tyr Ser Gly Arg Arg Leu Ser Glu Val Ala 

370 375 380 

Gin Ser Val Gly Lys Pro Thr lie Glu Val Phe Phe Glu He Leu Gin 

385 390 395 400 

Lys Asp Lys Leu Ala Thr Ser Cys lie Met His Val Gly Asn Glu Glu 

405 410 415 
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Asn Val Arg Gin He Met Gin His Arg Val His Met Ala Gly Ser Asp 

420 425 430 

Gly He Leu His Gly Gin Thr Leu His Pro Arg Ala Tyr Gly Thr Phe 

435 440 445 

Thr Arg Tyr Leu Gly His Tyr Ser Arg Glu Leu Ser Leu Val Ala Leu 

450 455 460 

Pro Ser Met He Ala His Leu Thr Ser Arg Pro Ala Lys Arg Leu Ser 

465 470 475 480 

Val Tyr Pro Tyr Arg Gly Leu He Ala Glu Gly Ser Ala Ala Asp He 

485 490 495 

Val Val Phe Asn Pro Glu Thr Val Lys Asp Met Ser Thr Tyr Glu Glu 

500 505 510 

Pro Lys Val Pro Ser Arg Gly He Arg Phe Val Leu Val Asn Gly Gin 

515 520 525 

He Ala Val Asp Glu Gly Lys Met Thr Gly Thr Arg Gly Gly Lys Thr 

530 535 540 

Leu Arg Arg Ser Thr Asp Gly Lys Val Lys Ala Arg Asp Glu 

545 550 555 
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<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificiall 
Synthesized Primer Sequence 

<400> 3 

cccggcttca tcgacatgca 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificiall 
Synthesized Primer Sequence 

<400> 4 

ttcatcgaca tgcaygcnca 

<210> 5 

<211> 20 

<212> DNA 

<213> Artificial Sequence 



#2000-150578 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 5 

tgnggngcrt craangcytg 20 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 6 

aangcytgng grtaytcrtc 20 

<210> 7 
<211> 321 
<212> DNA 

<213> Hypomyces mycophilus 
<400> 7 

ttcatcgaca tgcatgcgca gctggatggt caaccttgac aactacaaca agatactctc 60 
tgtagacaaa aaatcggggg tcgtggtcat gcagagcggc attcgactat acaccctttg 120 
cgaagagctg gagctacatg gcctggcaat gccgaacctg ggcagtataa acgagcaatc 180 
catcgccggc gccatatcta caggcacaca cggcagcagc atccaccacg gcctcatgtc 240 
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tgaggatatt ctcgctctga aaatcactct cgcgggcggc aagacggagg catgctccaa 300 
agacgaatac ccccaagcct t 321 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 8 

aggccaaaat cacccaagga 20 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 9 

attggggaat acttggattg 20 

<210> 10 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 10 

ctggttcttt ccgcctcaga 20 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 11 

attaaccctc actaaagggc 20 

<210> 12 
<211> 1325 
<212> DNA 

<213> Hypomyces mycophilus 
<400> 12 

caggacggcc actaatgtcg ccatgttggt tccgcaaggc aacctgagat tattggcatg 60 
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tggcccatac gatactccag 
agaggctatg gctcagggtg 
gtatgcttcc acgtcggaac 
tgcattctat gcgccacatc 
aatgttggat ctcggagagt 
cttttcagaa aataagggta 
tgcaggcgtg gatgtcacac 
tgcattgctg ccaagtcggg 
ggatgcagaa tcgagagaaa 
ccatggtatt ccaaccaact 
cgcatcgtat tctggtcgca 
cgaagtcttt ttcgagattc 
tggcaatgaa gaaaacgtcc 
tgggatcttg cacgggcaga 
aggacactat tctcgtgaac 
atcacggccc gccaaacgac 
cgctgccgac attgtggttt 
gccaaaggtg ccaagtcggg 
cgaaggcaag atgacaggca 
ggtgaaggca agagatgagt 
agtcgtcaca gcatgatacg 
caata 



catctgcaga agagattcaa 
ctgtcgggat gtctagtggt 
tagcttctct gtgcgcggcc 
atagaagtta tgggttccag 
caacaggctg tcccattcat 
aagctcctgt cctcatctct 
ttgatacgta tccatacttg 
catctgctgg cggcccacaa 
agattcgtat agccgtggaa 
gggacgaaat ccagatcggg 
ggctatcaga agtggcacag 
tgcaaaagga taagctcgca 
gacagatcat gcagcatcgg 
cgctacaccc acgagcttat 
tctcgcttgt tgctctgccg 
tttcggtata tccatatcgc 
ttaaccccga aacggtaaag 
gcattagatt tgttctagtt 
caagaggggg taaaacactg 
aaagtctcga tctgcatccg 
gcaggctttg gagtagatac 



gatcaaatcc agctcttgcg 120 
ctcacttata cacccggcat 180 
ctcgcacaag aatttccagg 240 
gccatcgaaa gttatgccga 300 
cttacacatg caacgctcaa 360 
atggttgata aatctcttgc 420 
ccaggctgta caactctggc 480 
gagacgctta aaaggcttga 540 
atcaaagggt gtgatggcgg 600 
acgactaatg aaccatcaat 660 
tctgttggaa agccgaccat 720 
acgagctgta tcatgcatgt 780 
gtccatatgg caggcagtga 840 
ggcacattca cgcggtattt 900 
tccatgatcg ctcaccttac 960 
ggtctgattg ctgaaggatc 1020 
gatatgtcga cgtatgaaga 1080 
aacggccaga tagctgtgga 1140 
agaagaagca ccgatggcaa 1200 
cgtgcccaac aacaggatca 1260 
catgtcatgg gggaaatggt 1320 

1325 



<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificiall 
Synthesized Primer Sequence 

<400> 13 

cggagagtca acaggctgtc c 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificiall 
Synthesized Primer Sequence 

<400> 14 

cgcaggctat cagaagtggc 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificiall 
Synthesized Primer Sequence 

<400> 15 

atcgccctca actggtctac 
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<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 16 

catatgatat cccgtcttgg 



20 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 17 

gattttggcc tcgtggtcag 



20 



<210> 18 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



4 8 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 18 

cctcagtgga tgttgccttt ac 22 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 19 

gcctgtacgg aagtgttact 20 

<210> 20 
<211> 253 
<212> DNA 

<213> Hypomyces mycophilus 
<400> 20 

gtgagagagt aggtagaggt ctgaatgcgc atgcatatcg atgaaaccag gagatagaat 60 
gtagcctgtg acgtcgagat gccgcgtatc tggagttgca ttgatggaac cggggttacc 120 
aatcttggca atcagtccct tcgaaaccag cacatcggcc acaaagggct gggctgcttc 180 



ffi!iE#2 000-3111912 



#2000-150578 

atcgccggtg ataacagtgg ctgagtggaa gagaatttca gtccgcatcg ttggcaatgg 240 
gaattcttct ggt 253 

<210> 21 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 21 

gagaagctta cagaattctc tccattattg ac 32 

<210> 22 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 22 

gagaagctta ccagaagaat tcccattgcc 30 

<210> 23 
<211> 32 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 23 

gagaagcttg tacgatgaat aaatatatgt gt 32 

<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 24 

gagaagctta ttgaccattt cccccatgac 30 

<210> 25 
<211> 1897 
<212> DNA 

<213> Hypomyces mycophilus 
<400> 25 

agcttgacca tgattacgaa ttcgagctcg gtacccgggg atcctctaga gtcgacctgc 60 
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aggcatgcaa 


gcttaccaga 


agaattccca 


ttgecaaega 


tgcggactga 


aattctcttc 


120 


cactcagcca 


ctgttatcac 


cggcgatgaa 


gcagcccagc 


cctttgtggc 


cgatgtgctg 


180 


gtttcgaagg 


gactgattgc 


caagattggt 


aaccccggtt 


ccatcaatgc 


aactccagat 


240 


acgcggcatc 


tcgacgtcac 


aggctacatt 


ctatctcctg gtttcatcga 


tatgeatgeg 


300 


cattcagacc 


tctacctact 


ctctcatcct 


gaccacgagg 


ccaaaatcac 


ecaaggatge 


360 


acaacggaag 


ttgtgggcca 


agacgggata 


teatatgeae 


caattegtaa 


tgtagaccag 


420 


ttgagggcga 


tccgagaaca 


gattgctgga 


tggaatggca 


atcctacaga 


tgaggagtgc 


480 


cggacaactc 


tcaaaggcgt 


tggcatgttt 


gaatggcaga 


ctattgggga 


atacttggat 


540 


tgtttggaga 


gaaacaggac 


ggccactaat 


gtcgccatgt 


tggttccgca 


aggcaacctg 


600 


agattattgg 


catgtggccc 


atacgatact 


ccagcatctg 


cagaagagat 


tcaagatcaa 


660 


atccagctct 


tgcgagaggc 


tatggctcag ggtgctgtcg ggatgtctag 


tggtctcact 


720 


tatacacccg 


gcatgtatgc 




gaactagctt 


ctctgtgcgc 


ggccctcgca 


780 


caagaatttc 


caggtgcatt 




catcatagaa 


gttatgggtt 


ccaggccatc 


840 


gaaagttatg 


ccgaaatgtt 


cr ctC\ "t" r* "t" or or Q 


gagtcaacag gctgtcccat 


tcatcttaca 


900 


catgcaacgc 


tcaacttttc 


agaaaataag 


ggtaaagctc 


ctgtcctcat 


ctctatggtt 


960 


gataaatctc 


ttgctgcagg 


cgtggatgtc 


acacttgata 


cgtatccata 


cttgccaggc 


1020 


tgtacaactc 


tggctgcatt 


gttgccaagt 


tgggcatctg 


ctggcggccc 


acaagagacg 


1080 


cttaaaaggc 


ttgaggatgc 


agaatcgaga 


gaaaagattc 


gtatagccgt 


ggaaatcaaa 


1140 


gggtgtgatg 


gcggccatgg 


tattccaacc 


aactgggacg 


aaatccagat 


egggacgact 


1200 


aatgaaccat 


caatcgcatc 


gtattctggt 


cgcaggctat 


cagaagtggc 


acagtctgtt 


1260 


ggaaagccga 


ccatcgaagt 


ctttttcgag 


attctgeaaa 


aggataagct 


cgcaacgagc 


1320 


tgtatcatgc 


atgttggcaa 


tgaagaaaac 


gtccgacaga 


teatgeagea 


tegggtccat 


1380 


atggcaggca 


gtgatgggat 


ettgeaeggg 


cagacgctac 


acccacgagc 


ttatggcaca 


1440 


ttcacgcggt 


atttaggaca 


etattctegt 


gaactctcgc 


ttgttgctct 


gccgtccatg 


1500 


atcgctcacc 


ttacatcacg 


gcccgccaaa 


egactttegg 


tatatccata 


tegeggtctg 


1560 


attgctgaag 


gatccgctgc 


cgacattgtg 


gtttttaacc 


ccgaaacggt 


aaaggatatg 


1620 


tcgacgtatg 


aagagccaaa 


ggtgccaagt 


eggggcatta 


gatttgttct 


agttaacggc 


1680 


cagatagctg 


tggacgaagg 


caagatgaca 


ggcacaagag 


ggggtaaaac 


actgagaaga 


1740 


agcaccgatg 


gcaaggtgaa 


ggcaagagat 


gagtaaagtc 


tegatctgea 


tccgcgtgcc 


1800 
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caacaacagg atcaagtcgt cacagcatga tacggcaggc tttggagtag ataccatgtc 1860 
atgggggaaa tggtcaataa gcttggcact ggccgtc 1897 

<210> 26 
<211> 25 
<212> PRT 

<213> Hypomyces mycophilus 
<400> 26 

Gly Phe He Leu Ser Pro Gly Phe lie Asp Met His Ala His Ser Asp 

15 10 15 

Leu Tyr Leu Leu Ser His Pro Thr His 
20 25 



<210> 27 
<211> 20 
<212> PRT 

<213> Hypomyces mycophilus 
<400> 27 

Val Leu Ala Asp Glu Tyr Pro Gin Ala Phe Tyr Ala Pro His Ala Tyr 
15 10 15 

Ser Arg Gly Phe 

20 
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